Introduction to Engineering Design
Fall 2015

Instructor: Ming-Chuan Chiu, ¥8 4% i@ Ph.D.

E-mail: mcchiu@ie.nthu.edu.tw

Office Phone: (03)574-2699 FAX: (03)572-2204  Office Location: 923 ENG|
Office Hours: Wednesday 10:00-11:59 am and by appointment

Class Times: T789 = 2 hour for Design Lab + 1 hour for CAD Lab

Class Location: Eng| 827 (Computer Lab)

Class TA: # A7 wyumi0212@gmail.com Office: 913 ENG |

TA Office hour: Monday afternoon at 913 Ext:33949

Class Web: iLMS (http://Ims.nthu.edu.tw/course/23504 )

Course Overview

This course is an introduction to the process of engineering design. While taking this course, you will learn and
apply the key steps of the design process. Along the way, you will employ other skills and tools that you'll
need in your career as an engineer, such as teamwork, communication skills (graphical, oral, and written), and
computer-aided design & analysis tools. Two design projects will be assigned during the semester, along with
other assignments, both team based and individual, to help you learn the skills required.

Course Objectives

« Conceptually design a system, component, product, service, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

« Apply knowledge of basic science and mathematics to engineering

« ldentify, formulate, and solve engineering problems

« Conduct basic experiments as well as analyze and interpret data

o Function effectively in small teams

« Communicate effectively in oral, written, and graphical media

« Use CAD, spreadsheet, and internet application tools relevant to engineering practice

Skills Acquired in ED
After completing this course, you will have acquired the following skills:

Design Methods Customer needs assessments, concept generation, design selection matrices,
demand forecasting, prototyping, safety, economic considerations, teamwork,
ethics

Computing SolidWorks (Solid Modeling/CAD), MS Excel (spreadsheets), MS Power Point

(multimedia presentations)


mailto:mcchiu@ie.nthu.edu.tw
mailto:wyumi0212@gmail.com
http://lms.nthu.edu.tw/course/23504

Lab Work Experimental methods, data acquisition and analysis, prototype building and
testing

Presentations Develop and present a technical presentation both as part of a team and
individually

Textbook

Introduction to Engineering Design - McGraw Hill Learning Solutions,©2008 ISBN-13: 978-0-07-723421-8
(paperback)

Reference

Ulrich, K. T. and Eppinger, S. D., 2004, Product Design and Development, 3rd Edition, New York, Irwin McGraw-
Hill.

Engineering Design: A Practical Guide, by Madara Ogot and Gl Kremer. Trafford Publishing, 2004.

Grade Construction:

You will be evaluated based on a broad spectrum of assignments. Your grade will be determined in the
following fashion:

e Design Projects —50%
» Toothbrush Design Project — 20%

= Team presentation 5%
= Design Report and Results 10%
= (lass participation 5%
» 2nd Design Project -30%
= Team presentation 5%
= Design Prototype 10%
= Design Report 10%
= (Class participation 5%

e Examinations — 25%

» CAD Quiz 5%
> TEST#1 10%
> TEST #2 10%

e Design Communication Assignments/Homework — 25%

» Regular Assignments 15%
» CAD Assignments 5%
> Bad Design assignment 5%

Grading Policy:



The major lesson to be learned in this course is that it is ok to make mistakes. If you feel frustrated that
something isn’t working out, don’t worry! Design projects will be evaluated on the basis of effort and how
well you followed the design process, and not whether the “correct” result was obtained. When it comes time
to put together final grade, the following grade cutoffs will be applied.

%Range | 100—90 | 89-85 | 84-80 | 79-77 | 76—-73 | 72—-70 | 69-60 | 59-50 49-1

Letter A+ A A- B+ B B- C D E

ED Class Policies
The following are some ground rules to help us progress steadily through the semester:

1. Attendance is mandatory for all class periods. Because this class meets for 1.5 hours each session,
significant material is covered each class session. You need to be present to learn and contribute to your
team's success. Course grade will be dropped to the next lower grade (such as from A - to B+) for every
three classes missed Also, the course grade will be dropped to the next lower grade if there is a pattern of
tardiness. Missing class due to family vacation is not an excused absence. If possible, send the e-mail to me
(mcchiu@ie.nthu.edu.tw) before class if you are sick or injured and will not be attending class.

2. If you have an excused absence that results in missing a quiz or other major assignment, you must discuss
this with me prior to the quiz.

3. Late assignments (i.e., those not turned in at the beginning of the class period they are due) are graded out
of 80%. Assignments turned in late will be graded, but with a 20% grade reduction for every week beyond
the due date.

4. The instructor will discuss any exam or assignment grade within 48 hours (excluding weekends and holidays)
of its return, after which time the discussion is closed.

5. The Design and Computer labs cannot be made up if they are unique and involve team work.
6. Students are responsible for any missed handout and homework assignment for any unexcused missed class.

7. Changes to assignments will be announced in class and supersede what is on the syllabus (the syllabus may
be updated periodically without prior notice, please check iLMS weekly for updates). If you miss a class for
an excused absence, it is your responsibility to ensure that you have the proper assignment.

8. Teams are expected to address team member problems (such as missed meetings or not completing work).
However, do not let a small team issue or problem develop into a major conflict. Contact the class instructor
to help address and correct the problem early!

9. Excellent team work can improve your project grade by as much as 2% per design project. Poor teamwork
can lower your course grade by the same amount. A project grade is determined for each project, and team
peer evaluations will be used to determine your final score for that project. Students earning high peer
evaluation scores will see a project grade boost, and students earning a low peer evaluation scores will see a
grade decrease.



10. Cell phones are to be turned off or in silent mode when in class. No IM and newspaper during the class.

Tentative Class Schedule

Week # Date Design Lab (2 hr) Computer Lab (1 hr)
1 9/15 Introduction Design process overview
(Airplane Exercise)
2 9/22 Identify Problem (Customer CAD Session #1:
Needs) Design Project #1 kick off Parts (Solidworks)
3 9/29 Product Specification CAD Session #2:
Assemblies (Solidworks);
4 10/06 Product Dissection | CAD Session #3:
Drawing & Offset Entities
(Solidworks)
5 10/13 Product Dissection I CAD session #4:
Design Tables & Dynamic Mirror
Entities (Solidworks)
6 10/20 Bad Design Presentation
7 10/27 Concept Generation | CAD session #5:
Sections(Solidworks)
8 11/03 Concept Selection CAD Session #6:
Revolve & Sweep(Solidworks)
9 11/10 Project #1 presentations Project #1 report due
10 11/17 Test 1
11 11/24 Service Innovation CAD Session #7:
Design Project #2 kick off; Loft (Solidworks)
12 12/01 Design Thinking CAD Session #8:
Working Drawing, Trim/Convert
Entities & Linear Pattern
(Solidworks)
13 12/08 Project Management Rapid Prototyping (1)
14 12/15 Concept Generation || Rapid Prototyping (1)
(IDEO Methods)
15 12/22 Concept Selection Il CAD Quiz - In-class
16 12/29 Product Development Economics
17 1/05 Design Project #2 presentations Design Project #2 report due
18 1/12 Test 2
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